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Introduction 
The mantis shrimp, Squilla mantis (Linnaeus, 1758), is Stomatopod Crustacean which 
belongs to the Squillidae family. S. mantis is distributed throughout the Mediterranean 
and it is abundant in the estuaries of the rivers Ebro, Rhone, Po and Nile (Lewinsohn and 
Manning, 1980; Holthuis, 1987) and in the Atlantic it has been described in the Gulf of 
Cadiz, the Canary islands, and spreading out to the South of Angola (Manning, 1977). In 
waters of the European Atlantic, it has only been found in the Gulf of Cadiz (Maynou et 
al, 2005). S. mantis is a highly territorial species that lives on sandy and muddy bottoms 
close to river estuaries. 
In this area very few studies on the biology and gametogenic cycle of this species have 
been made; however, certain amount of information does exist on the seasonality, 
derived from fisheries studies of catches from trawler fishing (Sobrino et al., 1994) and 
from studies on concentrations of heavy metals (Blasco et al., 2002). 
The main objective of this essay is to study its gametogenic cycle in the Gulf of Cadiz 
using histological techniques and image analysis. 
 
Material and Methods 
The samples were obtained both from the fish wharves of the two ports of El Puerto de 
Santa María and Sanlúcar de Barrameda (province of Cadiz, Spain) and it were also 
obtained from experimental fishing carried out from the training ship Regina Maris of 
the IFAPA Centro “El Toruño”. 
A total sample of 231 individuals, were collected between February 2004 and January 
2005. Sections of gonads were fixed in phosphate-buffered to 4% formaldehyde or with 
Bouin's liquid. Samples were dehydrated and embedded in paraffin in a vacuum and 
pressure tissue processor. Sections of 3 µm were obtained with the rotary microtome and 
stained with Hematoxilin-Eosin and Hematoxilin-V.O.F. (Gutiérrez, 1967). For the 
microscopic study, five states of sexual maturity were determined (Table 1):  
Table 1: Development states of ovary, in females of Squilla mantis. 
STATES 
I: INMATURE Phase of sexual rest. The gonads are not developed. 
 
II: PREVITELLOGENIC 
Oocytes large and the nucleus of the oocyte is large with a 
single large nucleolus in its interior or with more numerous 
small perinuclear nucleoli. 
 
Early Vitellogenesis 
 
Oocytes contain small lipid vesicles that appear on the 
periphery of the cytoplasm. These vesicles increase in 
number and size throughout the lipid vesicles stage. 
 
 
 
 
III: VITELLOGENIC 
 
Mid Vitellogenesis 
Oocytes are observed that have lipidic globules in the 
interior of the cytoplasm and some vesicles in the cortical 
zone. 
  
Late Vitellogenesis 
Vitelogenic oocytes that become acidophilic, with lipidic 
globules, vesicles and some granules of protein in the 
cortical zone are observed. 
 
IV: MATURATION 
Very large oocytes with the cytoplasm totally covered with 
lipidic globules, vesicles and numerous granules of 
proteins are present.  
 
V POST-SPAWNING 
Gonads are almost empty, with few ovocytes of small size 
in their interior. 
 
Results and Discussion 
S. mantis is a gonochoric species with an ovary of the synchronic type. Its season of 
reproduction, in the Gulf of Cádiz, runs from winter (November-December) until the 
beginning of spring (March-April), when the females have their cement glands active. 
Copulation takes place in winter, from mid-January to the end of March. Then the 
spawning phase is initiated, which lasts until mid-June. 
In the gametogenic cycle, it can be seen that the spawning takes place from November to 
June, with two peaks of maximum activity in December and February, this finding 
coincides with the hypothesis of Ferrero et al., (1988) in which females have two 
successive spawnings during the reproduction season. In July specimens are found in the 
previtelogenic state. In September, although only a few individuals were sampled, all 
were immatures, and in November and January some are found in the post-spawning 
state. There is a high percentage of females that are in the mature state in December and 
February, and this proportion then declines gradually until immature females are found 
in September. These results are similar to those obtained by Abelló and Sardá (1989) in 
the Catalan area (NW Mediterranean), and Froglia (1996) in the Adriatic Sea.  
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